The polyphosphate- and ATP-dependent glucokinase from Propionibacterium shermanii: both activities are catalyzed by the same protein.
The glucokinase (EC 2.7.1.63) from Propionibacterium shermanii phosphorylates glucose using inorganic polyphosphate (poly(P)) or ATP as the phosphate donor. In this investigation, we have purified the glucokinase to homogeneity, using two methods and show that the polyphosphate and ATP-dependent glucokinase activities eluted as a single protein. The protein peak is shown to be homogeneous by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, reverse phase HPLC, and N-terminal sequence analysis. The purified protein eluted as a single peak from gel filtration and hydrophobic interaction HPLC columns and was found to display both the poly(P) and ATP glucokinase activities. Likewise, the two activities comigrated on a native isoelectric focusing gel. In addition, two analogues of ATP with different reactive groups displayed different inhibition patterns with respect to ATP and poly(P). The 2',3'-dialdehyde of ATP, whose reactive group is the dialdehyde of the ribose ring, showed competitive and noncompetitive patterns with respect to ATP and poly(P), respectively. While, 5'-p-fluorosulfonylbenzoyl adenosine, whose reactive sulfonyl fluoride group is related to the gamma-phosphoryl group of ATP, displayed competitive inhibition patterns with both ATP and poly(P). These observations provide evidence that the polyphosphate and ATP-dependent glucokinase activities of P. shermanii are the catalytic properties of a single enzyme and that the two substrates may have different binding sites on the enzyme with a common phosphorylating center.